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© Finder. 

© A finder has display means for displaying an image, and a finder optical system for observing the image 
therethrough. The spacing between the display means and the whole of the finder optical system is relatively 
varied to thereby effect the adjustment of the field of view. 
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BACKGROUND OF THE INVENTION 
Field of the Invention 
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Related Background Art 
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which emits .nlrared light of a wavelength longer than 680 mm. The reference numeral 5 denotes a dichroic 
m.rror which reflects infrared light from an eye and transmits visible light therethrough. The reference 
numeral 6 des.gnates an imaging lens for taking the image of the eye, ane the reference numeral 7 denotes 
an .mage pickup element such as a CCD for converting the image of the eye into an electrical signal A 
conventional circuit, not shown, detects the visual axis of the eye on the basis of the output of the image 
p.ckup element 7. The finder lens 3. the lenses 2. 3. 6 constituting the imaging lens, the infrared light 
source 4 the d.chro.c mirror 5 and the image pickup element 6 are fixed to a finder housing, and the image 
display element 1 .s made movable relative to the finder housing. An observer may look into the finder and 
move the position of the image display element 1 as by an external knob (not shown) to thereby effect 
diopter adjustment. y 

By doing this, the magnification of the finder is not varied and an object the observer is looking at does 
not move. Accordingly, there is no fluctuation of the visual axis and focus detection for a desired area can 
be accomplished stably. Also, if as shown in Fig. 1B. the image display element is designed to be able to 
be brought close to Ihe finder lens side beyond the ordinary diopter adjustment range, it will be possible to 
create an observation state at a position in which the eye is kept apart from the finder 

Referring to Rg. 4 which shows the outer portion ol the finder, the reference numeral 100 designates a 
finder housing and the reference numeral 101 denotes an observation aiding member such as an eye cap 
lor aiding observation. The letter P indicates the eye side principal plane position of the whole finder lens 
and the observation aiding member is set such that the eye (pupil) is placed near the eye side focus 
pos,t,on of the finder lens (whose focal length is »). This is tor the finder beam of light to maintain its 
telecentr.c.ty, and makes the fluctuation of the observes angle ot field by diopter adjustment small 
■>-> n l Sh0 rj m0di,icalion of the P fevious embodiment in which a finder lens is constituted by lenses 
22 23. 24 and 25. and the lenses 24 and 25 are made into a cemented lens consisting of a concave lens 
and a convex lens so as to correct chromatic difference ot magnification. 

In the above-rtescribed embodiments, to correct distortion aberration, it is effective to use an aspherical 
lens as any of the lenses 2 and 3 of the finder lens or any ot the lenses 22. 23. 24 and 25 and it is 
particularly effective to use an aspherical lens as the lens 2 or one (or both) of the lenses 22 and 23 

Referring now to Rg. 3 which is a cross-sectional view showing a further embodiment ot the present 
invention, the reference numeral 1 designates an image display element fixed to a finder housing The 
reference numeral 8 denotes a finder unit housing collectively holding finder lenses 2. 3. a light source 4 a 
d.chro,c mirror 5. an imaging lens 6 and an image pickup element 7 and movable relative to the finder 
housing. An observation aiding member (not shown) is fixed to the movable finder unit housing 8 so that the 

!«Lr V T? ^ t ! , V inder Unit h ° USin9 8 When ,he ,at1er is moved b V di °P ,er adjustment, whereby an 
effect similar to that of the previous embodiment can be provided. 

Now. if the enlargement magnification of the image by the finder lens system is greater, the eye moves 

^rL 9 In V ',r ,1k , iS , C ° n r enien ' <0r impr ° Vin9 the d6,ec,i0n accuracv of visual a * is ' To accomplish this, 
the focal length of the finder lens system may be shortened so as to satisfy the following relation: 

H/f > 0.37, 

where H is the size of image forming means in a horizontal direction (Fig. 5) and I is the focal length of the 
finder lens system constituting image observation means. In shortening the local length, it is desirable to 
use a .plurality of lenses and dispose a dichroic mirror in the spacing provided between the lenses 

Numencal value examples of the present invention will now be shown. In the numerical value examples 
below, Ri represents the radius ot curvature of the ith lens surface as counted from the surface ol the 
display element. D. represents the thickness and air space ot the ith lens trom the object side, and Ni and ,i 
represent the refractive index and Abbe number, respectively, of the glass ot the ith lens from the object 



55 



3 



EP 0 655 640 A1 



Numerical Value Example 1 
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A finder device including: 

display means for displaying an image; and 

a finder optical system for observing said image therethrough- 

~£Z£2l SSTJSJT' ™ a " ! M ,he ** °* - — — ! " Bm " 



4 



EP 0 655 640 A1 



75 



25 



30 



35 



40 



4S 



50 



55 



A finder device according to Claim 1, wherein sairj finder optical system has a plurality of lenses and a 
reflecting member disposed between said lenses for reflecting light from an eye. and a sensor for 
receiving the light reflected from said reflecting member. 

A finder device according to Claim 1, satisfying the following condition: 
m > 0.27. 

where H is the length of said display means in a horizontal direction, and f is the focal length of said 
finder optical system. 

A finder device according to Claim 2, satisfying the following condition: 
H/f > 0.27. 

where H is the length of said display means in a horizontal direction, and f is the focal length of said 
finder optical system. y 
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FIG.1A 
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FIG. 2 
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FIG. 3 
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FIG. 4 
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FIG. 5 




European Patent 

omcc EUROPEAN SEARCH REPORT Apptt<rton Nomb<r 

EP 94 11 8726 





DOCUMENTS CONSIDERED TO BE RELEVANT 




Category 


Citation of document wkh indication, where appropriate, 
of relevant passages 


Relevant 
to chum 


CLASSIFICATION OF THE 
APPUCAllON (loLCU) 


D,A 

D.A 

P,A 

A 


DE-A-43 00 690 (AS AH I KOGAKU KOGY0 CO.) 

* column 2, line 6 - line 67; figures 1-2 

JP-A-61 172 552 (TOKYO OPTICAL) 

* the whole document * 

EP-A-0 588 290 (NIKON CORPORATION) 

* column 4, line 12 - column 6, line 25; 
figures 1-2 * 

PATENT ABSTRACTS OF JAPAN 

1989 13> n °" (P ~ 956) (3843) 9 November 
& JP-A-01 197 727 (OLYMPUS OPTICAL CO) 9 
August 1989 

* abstract * 


1-4 

1-4 
1-4 

1 


G03B13/02 

G02B7/28 

A61B3/113 


TECHNICAL FIELDS 
SEARCHED (lata. 6) 


G03B 
G02B 
A61B 


The present «an* report has been drawn op for ail daims 


THE 16 March 1995 Der 


oubaix, P 


CAILUORV OF UIEU DOCUMENTS T : theory or prince undeH><ng thr iav,^ 
X : pwtiadariy relevini if uieo alone E 1 ^^J*™ ' 4 ° a,roent . published on, or 

document of the n*. category D : document «ed In the application 
A : technological backgroaod L • document a ted for other reasons 

O : noo-vrittea disclosure T T"*~~"" 

P : intermediate document * : J^^,^ KMB * patent fzraI, y» corresponding 



THIS PAGE BLANK okpto) 



